said that in studying lesions affecting conjugate movements they must keep in mind the complex physiological apparatus which regulated the normal m6vements. They occurred both in response to voluntary impulses and also as reflex movements excited by peripheral stimuli arising in the retina, ocular muscles, labyrinth, cervical muscles, &c. Some depended on the activity of subcortical centres only and others required the intervention of forebrain centres. The best known of the latter was in the second frontal gyrus, the motor centre for ocular movement, the existence of which had been proved experimentally on animals; there was clinical evidence of the presence of this frontal centre in man. It was associated with voluntary conjugate movements, and the paresis due to a lesion in this area might be more or less permanent, while the reflex movements were not affected. There was no proof that-this area had anything to do with vertical movements. A second cortical centre had been found in monkeys in the angular gyrus, different areas in it being associated with upward, downward and lateral movements respectively, but there was no evidence for an oculomotor centre in this position in man.
DISCUSSION ON OCULAR PALSIES.1
Dr. GORDON HOLMES 2 said that in studying lesions affecting conjugate movements they must keep in mind the complex physiological apparatus which regulated the normal m6vements. They occurred both in response to voluntary impulses and also as reflex movements excited by peripheral stimuli arising in the retina, ocular muscles, labyrinth, cervical muscles, &c. Some depended on the activity of subcortical centres only and others required the intervention of forebrain centres. The best known of the latter was in the second frontal gyrus, the motor centre for ocular movement, the existence of which had been proved experimentally on animals; there was clinical evidence of the presence of this frontal centre in man. It was associated with voluntary conjugate movements, and the paresis due to a lesion in this area might be more or less permanent, while the reflex movements were not affected. There was no proof that-this area had anything to do with vertical movements. A second cortical centre had been found in monkeys in the angular gyrus, different areas in it being associated with upward, downward and lateral movements respectively, but there was no evidence for an oculomotor centre in this position in man.
Paretic deviation of the eyes was occasionally associated with lesions of the occipital lobes which produced hemianopia, but it was not constant and rarely lasted long; and it seemed probable that this efferent occipital system was not concerned in willed and purposive movements of the eyes, but movements excited by visual impressions.
It was disease of the brain-stem that produced the most complete and permanent, and consequently the most obvious, disturbances of the conjugate movements of the eyes.
The nuclei for the abducens nerve and that for the internal rectus were separated from each other by a distance of 3 cm., but there were association fibres which distributed exciting impulses to the cells of both, and these associated fibres appeared to be situated in the dorsal longitudinal bundle, which formed the associational and reflex paths. The evidence went to show that the origin of these fibres was in a supranuclear centre lying orally and slightly ventrally to the abducens nucleus, and that here all impulses were probably correlated and co-ordinated to produce an adequate response, and the resultant was transmitted to the motor cells. The various fibres belonging to Paton: Discussion on Ocular Palsies injured, a striking example of which was seen in the case when voluntary deviation of the eyes was lost, but the reflex movement persisted.
Disturbances of the conjugate vertical movements of the eyes were more difficult to explain, since the presence of controlling supranuclear mechanisms could not be so clearly demonstrated and their anatomical position had not been definitely proved. But they were forced to the conclusion that there was such a mechanism probably situated in the anterior quadrigeminal bodies.
Loss of upward deviation was usually associated with disturbance of pupil reactions to light and that of downward movement frequently with loss of convergence and accommodation. These palsies, as in the lateral type, might be dissociated, i.e., loss of voluntary movement with reflex movement unaffected.
Mr. LESLIE PATON' said that the subject of ocular palsies was one of extreme complexity. One ,disease alone, syphilis, was capable of producing an ocular motor paralysis in numberless different ways. It might affect any part of the oculo-motor apparatus, cortical, supranuclear, nuclear, nerve roots, nerve trunks in their intracranial course, in the cavernous sinus, or in the orbit, or it might affect the muscles themselves. A gumma might develop at any point. A syphilitic meningitis might affect the nerves. Syphilis set up disease of the vessels and they might get haemorrhages affecting the nuclei or nerve roots, or a syphilitic arteritis in the internal carotid might press on nerve trunks in the wall of the cavernous sinus, or an endarteritis might affect the vessels supplying the crura, the mid-brain or the pons, and give rise to areas of softening; or syphilis might give rise to tabes or general paraly'sis, and to all the variety of ocular disturbances arising in these diseases. Yet it was doubtful if more than 40 per cent. of cases of ophthalmoplegia were due to syphilis, directly or indirectly.
Oculo-motor paralysis might be divided into three main groups, with subgroups:-(I) Paralyses of central or cerebral origin, comprising three sub-groups (1) Supranuclear lesions.
(2) Internuclear lesions.
(3) Nuclear and nerve root lesions. (II) Paralyses of extra-cerebral origin-i.e., of nerve trunks, again comprising two sub-groups:-
(1) Intracranial.
(2) Intraorbital. (III) Paralyses of muscular origin.
The arrangement and relations of the oculo-motor nuclei was the subject of much discussion, and no dogmatic opinion was possible in the present state of their knowledge.
The important inter-nuclear set of fibres was undoubtedly in the posterior longitudinal bundle, and it was by means of the posterior longitudinal bundle that the various oculo-motor nuclei were brought into connexion with one -another, and with the vestibular and auditory functions, and with the general muscular sense and other afferent impulses in the body.
-The connexions of the posterior longitudinal bundle were intricate, and, so far, had not been at all completely worked out.
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The most important nucleus of origin of these fibres undoubtedly lay in Deiters's nucleus.
The control of Fthe internal musculature of the eye was also a matter of very considerable doubt and dispute.
The vascular supply of the oculo-motor nuclei was derived from the anterior end of the basilar artery. Vascular lesions affecting the pons and crura, and other lesions affecting the same region, gave rise to various very interesting forms of crossed hemiplegias. The most important of these were known by the names of "Weber's syndrome," "Benedict's syndrome," " Foville's syndrome," and the " Millard-Gubler syndrome." Nuclear ophthalmoplegias or ophthalmoplegias proper, could be subdivided into acute and chronic types. The acute forms included the toxic form caused by alcohol. Wernicke's acute polio-encephalitis superior haemorrhagica was the best example.
Good examples of the infective type of acute ophthalmoplegia were found in lethargic encephalitis, influenza, and syphilis, but in a very definite proportion of acute ophthalmoplegias no infective agent had been found.
The most important form in chronic progressive ophthalmoplegia was that occurring in tabes and general paralysis of the insane.
Besides these, there were certain ophthalmoplegias of congenital origin and others which were of a distinct familial type.
(The Meeting was adjourned to the following day.' Dr. WILFRED HARRIS said that with regard to Dr. Gordon Holmes' remarks concerning the posterior longitudinal bundle and the lesions there, between the sixth nucleus and the third nucleus, it appeared that cases of chronic nervous disease in which there was weakness of one or both internal recti in lateral conjugate deviation were not very rare. At any rate he had seen a number of cases in which that sort of picture was seen. At the present moment he had under care a man who developed acute symptoms, possibly due to disseminated sclerosis, as his articulation resembled that miet with in this disease; he also had ophthalmoplegia. He could not look upward at all above a horizontal line, but could look downward quite well. In making conjugate movement to the left or to the right, the outer eye went to the canthus, with nystagmus, but the inner eye scarcely went beyond the mid-line, and in it there was no nystagmus. That, he thought, was probably due to interruption of the posterior longitudinal fibre.
Zecttons of
Peripheral palsies were not referred to at the previous evening's meetingi.e., lesions beyond the exits of nerves-except in a general way. At the meeting they were told about lesions. due to syphilitic disease, for instance of the internal carotid damaging nerves in the cavernous sinus. Damage in that situation he had seen many times following alcohol injection of the Gasserian ganglion. Usually in those cases it was the sixth nerve which suffered, presumably from an invasion of the outer wall of the cavernous sinus by the alcohol used. When it occurred it must be regarded as an accident1 which could not be helped. There was always recovery, after a few months, from this condition; he had not seen the consequent diplopia last more than four months. Sometimes the nerve involved was the third.
He had often wondered whether the term " rheumatic " could be properly applied to one palsy to which he would refer. Did members recognize a rheumatic neuritis of oculo-motor branches of the third or the sixth nerve in the orbit ? It was not rare to see a palsy of the external rectus associated with a certain amount of pain in the orbit, but in which no cause was obvious. The pain might be referred to the eyeball, bui there was no anaesthesia, and there were no other symptoms. The condition seemed to last, as a rule, about six months. Could this condition be rheumatic? The advice given would probably be to extract the teeth; but he didc not think all the symptoms were pyorrhceic in origin. In some, no cause could be detected in the mouth, and it was possible some of these cases were rheumatic. He would like to Sections of Neurology and Ophthalmology 5 know whether others had encountered such cases, and whether they thought rheumatic neuritis could be diagnosed. He did not know how the point could be proved. The cases were not likely to be relieved by giving salicylate of soda, and even if they were, that would not prove them to be rheumatic.
A particular case, which struck him very much, was that of a very old medical friend of his, who developed diplopia which came on gradually for two months. The diplopia was upwards and to the left, and he noticed it particularly when he "pulled" a ball at golf. It was attributed to defect of the left inferior oblique. The speaker found, on testing him, that he had homonymous diplopia, with tilting of the image corresponding to affection of that muscle. He later got worse, experiencing severe pain, and his pupil became dilated; it scarcely reacted to light, and he lost power of accommodation, so that with the left eye he could not read small print. The pain was not very bad when he was seen by the speaker, but it became much worse later on, so much so that the words he used in describing it were "I am suffering the tortures of the damned." The pain spread to the right side, and, apparently, extended all over the face, but only for two or three days, after which it departed. The diplopia, however, persisted for nearly twelve months. The lesion, therefore, appeared to be in the neighbourhood of the ciliary ganglion. Could the damaging cause have been rheumatic in this case? There was nothing about the case to suggest sepsis. Ultimately the patient got well. No drugs brought any relief. The patient himself regarded the trouble as rheumatic, and Dr. Harris felt inclined to agree with him. Could rheumatic neuritis be safely diagnosed?
Dr. S. A. KINNIER WILSON said that he would only discuss the question of a possible unilateral cranial polyneuritis-a subject of considerable clinical interest, though still largely speculative. Originally Frankl-Hochwart, of Vienna, described a case of what that observer called a polyneuritis-a condition in which several cranial nerves, including the eighth cranial, were involved, on one side only, in which he had reason to suppose a toxic cause was at work. The symptoms cleared up. In the course of last year, a pensioner came under his (Dr. Wilson's) care at the National Hospital, who had developed pneumonia and pleurisy in Cairo; in fact he had a generalized pneumococcal infection and was so seriously ill that he almost died. When this illness was at its height, at about the end of the second week, he developed a complete paralysis of the seventh, eighth, ninth, tenth, eleventh, and twelfth cranial nerves, on the right side only.
When the man subsequently came under his (Dr. Wilson's) care there was unmistakable evidence of complete involvement of the seventh to the twelfth nerves on the right side, motor and sensory indifferently. Syphilitic tests proved negative. The history of the case, the manner of its onset, its diffuse character, involving both motor and sensory nerves, strongly suggested that it was a cranial polyneuritis of a toxi-infective character. The man was now slowly improving, and his symptoms were to some extent subsiding. In that case there happened to be no involvement of an ocular muscle or ocular nerve, but he thought the same sort of process was applicable to other cranial nerve combinations, to which the term " rheumatic" was often assigned.
During last year he had seen, at King's College Hospital, two cases, one involving the fifth, sixth, and seventh, the other the sixth and seventh, in both cases on one side only. The second of these cases was that of a girl who certainly had a rheumatic "diathesis." There was a history of exposure to cold, and she developed the familiar Bell's palsy, apparently, coupled with slight but definite sixth nerve paresis. He could not prove the nature of the case pathologically, because it cleared up under antirheumatic remedies; nevertheless he suggested that, in the absence of any other oetiological factor, one was justified in thinking it might be a transient polyneuritis unilateralis. The other case was that of a slightly older girl, in whom the fifth, sixth and seventh were involved, and he had held a similar view of her case. On examining her at the end of six months, however, he found the abdominal reflex on the opposite side was absent, and he suggested that in this case there might have been a small plaque of disseminated sclerosis. He only quoted it as a contrast to the others, in order to show how difficult it -was to determine what was the atiological factor in these cases. IJnilateral cranial polyneuritis ought to be regarded as a clinical possibility.
Several cases of the kind had been described in the literature. One, recorded by Forli in an Italian journal, was that of an engine-driver, who always stood and worked on the right side of his engine, so that the right side of his face was constantly exposed to wind and rain while on his journeys.
Ultimately he developed a multiple paralysis of cranial nerves on the right side, with some pain, involving the third, fourth, fifth, seventh, eighth and twelfth. The symptoms disappeared after the use of anti-rheumatic remedies. There was no question or suggestion of syphilis in the case.
Cases of the kind were of considerable clinical interest. When on minute review of such cases known infections could be excluded, and when the *symptoms cleared up after treatment, it was fair to suggest a slight polyneuritis. Cases of unilateral neuritis of the arm, for example, were certainly known to occur, and if that were accepted as a clinical possibility, why should there not be a polyneuritis confined to cranial nerves on one side only ?
Mr. J. GRAY CLEGG said that it was well known that paralyses of the ocular muscles did occur in association with Graves' disease. Osler and McCrae regarded such as complications rather than part of the main disease. Allbutt and Rolleston stated that complete ophthalmoplegia externa only occurred rarely but Parsons in his "Pathology of the Eye," said that extrinsic ocular muscular paralyses were not uncommon. In a discussion on Graves' disease recorded in the Transactions of the Ophthalmological Society of the United Kingdom, 1886, vi, p. 43, J. S. Bristowe reported a case in which ophthalmoplegia externa followed Graves' disease after an interval of three years, and no disease of the nervous systqm was found post mortem. Sir Samuel Wilks in the same discussion said he had never seen disease of the eye occurring in Graves' disease. Hughlings Jackson designated the case of ophthalmoplegia externa with Graves' disease mentioned by Bristowe and another by Francis Warner in 1882 as remarkable.
Other cases of Graves' disease with paralyses of odular muscles were mentioned in the same discussion. Warner in 1900 reported a second case (Medico-Chirurgical Transactions, 1900, lxxxiii, p. 97) in which the ophthalmoplegia was not complete, movements in various directions ranging from 10°t o 45°being present. James Finlayson (Brain, 1890, xiii, p. 383) reported a case with paralysis of the third nerve, not an ophthalmoplegia, and he quoted from an article in the Revue de Medecine, 1888, by Gilbert Ballet in which a number of cases were cited. Arthur Maude (Brain, 1892, xv, p. 121) recorded a case with general left ophthalmoparesis. In the Medical Journal of Australia, November 15, 1919, George E. Rennie reported a case of exophthalmic goitre combined with myasthenia gravis in which the latter, condition greatly improved, but although no ptosis persisted there was still paresis of the external ocular muscles giving rise to occasional diplopia.
According to C. F. Suker (Joutrnt. Amer. Med. Assoc., 1917, lxviii, p. 1255) a new ocular muscle symptom was present in quite a number of cases of Graves' disease which he designated as a "deficient complementary fixation in lateral eye rotations." Suker considered that it was due to the same underlying conditions that produced the other ocular muscle symiptoms-viz., a dissociation in the functions of the sympathetic and the extra-ocular motor nerves of the eye. Perhaps also an element of muscle exhaustion on extreme lateral rotation of the eyes might be a contributory factor in producing this sign or accentuating it.
Whether such slight interference with the innervations of the extrinsic muscles was common or not, undoubtedly it was quite a rare association for practically bilateral double ophthalmoplegia to occur and he (Mr. Clegg) therefore thought the following case might be recorded. It was the only one he had seen personally during twenty-seven years' experience. easily. Practically no movement of globes which were in primary position, but on attempting to look down upper lids could be lowered slightly, and the centre of each cornea could be rotated downwards about 2 mm. Diplopia varied in type from day to day, no doubt the result of changes in the bulk of the orbital cellular tissue. Using coloured glasses be (Mr. Clegg) had found diplopia only on slight movement of the head, but ordinarily no diplopia when gazing straight forward. Crossed diplopia noted at reading distance, owing to absence of converging power. Maddox rod showed 5°of esotropia at distance and 15°of exotropia at 25 cm. from face. The pupils equal, of medium widtb, and reacted normally to light and accommodation. All the other cranial nerves functionated well. Visual acuity: Right vision, 6,, with -1 D. sph., -1'5 D. cyl. ax. vert. -and + 1 D. sph., -1'5 D. cyl., = J1 at 30 cm. Left vision, 6 , with -2'5 D. sph., -0-25 D. cyl. ax. vert. = W and -1'5 D. sph., -025 D. cyl., =J 1 at 30 cm. Left eye only used for reading, and after a few minutes' use right lid remained drooped. Media clear, fundi normal and fields of full extent.
November 14, 1918: Had had radium treatment. Felt better generally, eyes almost immobile, but right corneal centre could be rotated about 1 to 2 mm. Left side slight ptosis, but lid moved little on attempting to look down, whereas the right lid had about one-third of normal excursion. Diplopia now constant except when object straight in front and one metre distant from face. It was, of course, homonymous for distant objects and crossed for nearer than one metre. Orbicularis action very weak, inability to screw up lids, and the palpebral fissure could not be quite closed.
Some pain in eyes in December, 1918, and January, 1919. Further radium treatment applied between September, 1919, and May, 1920. February 4, 1921: General condition greatly improved, gained weight. Tremors and palpitation gone. Pulse 70, but, if excited, rose to 80. Used eyes separately and alternately for reading. Conjugate ocular movernents much improved, could turn eyes up 20°, down 450, to right 30°, but to left only 10°. Proptosis very slight, but equal. Dalrymple's sign only evidenced by lower margin of left upper eyelid being 1 mmiu. higher than the right, which was in normal position. Convergence could be maintained up to 18 cm. from face. Pupils, visual acuity and accommodation for age normal. For distant objects no diplopia (a) in primary position, (b) on looking up, or (c) on looking down and to right. When directing gaze directly down the left image rather lower than right, when towards the left side homnonymous diplopia appeared. When looking down and to left, the left image was homonymous and rather lower. For near objects, if patiernt looked to right crossed diplopia appeared; when down, left imlage was below and to left. No doubling of images was experienced when eyes turned upwards or towards left.
The case, then, was remarkable in that practically complete bilateral ophthalmoplegia had occurred, and in that considerable recovery of ocular muscular power had taken place during convalescence from the general disease. Further, the recovery of power in the orbicularis palpebrarum would seem to confirm Mendel's opinion that that muscle was innervated from the third nucleus through the facial nerve along with the other oculo-facial muscles. At no time had there been any affection of the ciliary or sphincter iridis muscles.
The causative lesion was almost certainly in the nuclei of origin.
Paralyses of ocular muscles did not occur very frequently in private ophthalmic practice, for he had found that during twenty-two years he had only had 180 cases of definite paralysis and 111 of diplopia not certainly referable to any particular muscle or set of muscles. A few of the latter could be eliminated as occurring in concomitant strabismus.
Mr. R. FOSTER MOORE said that there were two somewhat uncommon causes of ocular palsy: (1) Graves' disease and (2) spinal anaesthesia.
(1) There could be no doubt that the extreme pushing forward of the eyeball which occurred in some cases of Graves' disease was responsible for mechanical restriction of the complete amplitude of movement of the eyes; it seemed clear, however, that in some cases another factor came into play.
Cases in which a definite muscular weakness appeared to be present had been reported by Lang and Pringle ( 13, 1903) , and others. In none of these cases had there been involvement of the internal branches of the third nerve.
He had recently had occasion to explore the orbit in the case of a woman with Graves' disease in whom there was general limitation of eye movements and in whom the eyes were so proptosed that the eyelids on one side could by no means, even under a general ancesthetic, be brought together over the cornea, and it had been evident that if nothing were done this eye in particular would be lost from corneal sloughing. In the course of the removal of what fat was possible through an incision of the inferior conjunctival fornix, the inferior, external, and internal recti muscles had been exposed for some distance, and he had been surprised to find that, instead of flat, ribbon-like muscles, they were cedematous and much swollen fusiform bellies.
In a case of Bristowe's (" Diseases of the Nervous System," 1888, p. 141) in which ophthalmoplegia externa had occurred and which came to autopsy, the muscles were described as being pale.
Silcock (Transactions of the Ophthalmoloqical Society of the United Kingdom, 1886, vi, p. 103), who made a thorough histological examination of all the orbital contents, including the muscles and nerves, in such a case said:-"There was nothing abnornmal in the orbits except a most noticeable yellowish patchy discolouration of the recti and oblique muscles, which a microscopic examination proved to be due to interfascicular fatty infiltration, the mluscle fibres themselves, though somewhat pale, showing no trace of fatty degeneration."
"The levatores palpebrarum mnarkedly contrasted with the other extrinsic ocular muscles inasmuch as they were normal in colour, or perhaps merely a shade paler than norm-nal."
The vessels and nerves were all examined histologically and showed no abnormality.
It seemed probable then, that when deficient movement of the eyes occurred in Graves' disease, it was due to impairment of function of the muscles as a result of their infiltration by oedema, or by fat, or perhaps by both, and that marked exophthalmos, when present, would introduce a mechanical factor which would contribute towards the same effect.
(2) The occurence of ocular palsies after spinal anesthesia was a somewhat rare complication, but the dependence of the paralysis upon the antesthetic could not be doubted' It came on a few hours after the administration, was usually incomplete, and after persistence for many weeks the tendency was towards slow recovery. The abducens nerve showed its vulnerability in this as in so many other conditions, for it alone was usually affected.
Reber (Journal of the American lVedical Association, July 30, 1910) reported five cases in 2,000 spinal anvesthesias,. and had collected thirty-six cases from the literature. Of these thirty-six the sixth nerve alone was involved in thirty-two. He (Mr. Foster Moore) had seen two cases, in each of which the sixth nerve alone had been affected. The selective involvement of this nerve was not easily explained satisfactorily, but Harvey Cushing (Brain, xxxiii, p. 204) suggested that here, as in other cases of indirect involvement of the sixth nerve, the paralysis was due to the relation of the nerve to the anterior inferior cerebellar or internal auditory artery, and pointed out, that as the nerve ran directly forwards, in many cases it was crossed ventrally and at right angles by one or other or both of these arteries. Cushing also suggested that if cedema of the brain occurred, these vessels were dragged upon, and cut into the pons somewhat like an india-rubber band, and constricted the sixth nerve to such a degree as temporarily to arrest its functions. In a few cases the third nerve had been implicated, and if they were prepared to accept the existence of cedema of the brain as suggested by Cushing, they might suppose that when this nerve was affected, it was nipped between the superior cerebellar and the posterior cerebral arteries with which it was in especially close relationship.
And whilst this explanation might perhaps be felt to be somewhat unsatisfying, there was this to be said in its favour, that it was just these two nerves, the third and the sixth, which were notoriously apt to be indirectly affected in intracranial disease, and which were in the most intimate relationship of all the cranial nerves with large arteries, and arteries too which, being anchored ventrally by the basilar artery, tended to encircle the brain stem, and were therefore most likely to constrict the nerves.
Collier : Discussion on Ocular Palsies
Dr. JAMES COLLIER said that he had only had time to hear the excellent disquisition given by Dr. Gordon Holmes the previous evening, in which he had drawn special attention to the "unwillingness" in conjugate deviation which occurred in some cases of cerebellar disease. This was a comparatively new and exceedingly important matter. During the last few years he (Dr. Collier) had had several cases in which this unwillingness of the patient to deviate the eyes to the side of the cerebellar lesion had been a vqry definite feature. It might interest Dr. Holmes to know that he had had one case, of secondary growth following carcinoma of the breast, in which there were very striking unilateral cerebellar signs, and in which this reluctance or unwillingness to perform conjugate deviation was especially marked. The small secondary growth was found occupying the site of the opposite red nucleus.
His remarks would deal with a very interesting group of peripheral palsies of the oculo-motor nerves, doubtless well known to all of them, but to which due importance did not seem to have been attached in text-book descriptions and in the common teaching of oculo-motor paralysis, namely, those paralyses which were due to an inflammatory lesioui in the region of the sphenoidal fissure and which might involve the sixth, the fourth, the third, and the first and second division of the fifth cranial nerves, but which never spread to the inner part of the orbit and never affected the optic nerve, nor the ophthalmic artery or veins. They were referred to as cases of orbital periostitis or fibrositis. They had a characteristic clinical aspect in the majority of the cases and in his experience had always recovered. In the past fifteen years at the Royal Eye Hospital and elsewhere he had followed more than forty cases to their termination. He would especially emphasize the non-syphilitic nature of this condition for he had only had one case with a positive Wassermann reaction in the whole series, and would point out what seemed to be a very close analogy between this condition and the common condition of peripheral facial paralysis or Bell's palsy both as regards atiology, symptomatology, treatment and recovery. He would try to convince them that cranial nerves other than the oculo-motor and facial nerves might be affected by a similar condition and that some of these might be simultaneously affected in cases of oculo-motor paralysis of the type with which he was now concerned. The age incidence had been from puberty to old age and most commonly in the first half of adult life. He had not seen any case in childhood. The characteristic symptoms were:
(1) The onset with orbital pain of a neuralgic character, which might be slight or even absent in those cases in which the sixth nerve only was involved but which might be terribly severe and lasting when the first and second divisions of the fifth nerve were involved.
(2) Proptosis; slight in degree but always detectable.
(3) Tenderness on pressure upon the globe of the eye. (4) Oculo-motor Paralysis.-The sixth nerve seemed to be commonly the first to be affected, and the pathological process might not extend beyond this nerve; but the usual sequence was the involvement of sixth nerve, third nerve, first division of the fifth, fourth nerve and second division of the fifth in that order. Loss of sensibility in the divisions of the fifth nerve was conspicuous. He had seen the third nerve involved before the sixth had been affected. In two cases it had been obvious that the sixth nerve was recovering while the nerves towards the inner end of the sphenoidal fissure were becoming fO0 progressively involved. The condition had been bilateral and symmetrical in the two eyes in one case. He had observed a second attack of the condition in one case of a boy aged 18 who had come to him in 1912 with great orbital pain and paralysis of sixth, third, fourth and of the two divisions of the fifth. He had recovered completely in six weeks. He had returned to him nine years later in 1920 with orbital pain and sixth nerve paralysis, and under observation in three days developed the complete picture. He had recovered perfectly in a month.
He had not been able to trace any septic process in nose or sinuses or teeth in connexion with this malady but in one case secondary growth from a concealed epithelioma of the nasopharynx had given an almost identical clinical picture for a time. Exposure to cold upon one side of the face had been the indubitable cause in a few of the cases. The less severe cases had recovered in about six weeks, the severe cases in from three to five months, and every case had recovered completely except for some tendency to neuralgia in the fifth distribution. The treatment adopted had been:
(1) Inunctions of mercury. (2) Internal administration of iodides and salicylates. (3) Warmth and counter-irritation to the temple. (4) Adequate measures for the relief of the severe pain.
The analogy with peripheral facial paralysis was striking; the only known causal factor, exposure to cold; the onset with pain and with swelling and tenderness in the region of the styloid process in facial palsy; and the almost invariable recovery with the same treatment in the two conditions. It would greatly support his argument were he able to record a case in which ocular paralysis of this nature and Bell's paralysis had occurred simultaneously in the same subject. This he could not do, but he would briefly recount two cases which bore intimately upon this subject. The first was of a man, aged 38, who had come under his care at St. George's Hospital with a severe and complete left-sided ocular paralysis of this type. The Wassermann reaction, repeatedly examined, had always been negative. He had recovered in three months. Some few weeks after discharge he had been seized with severe pain in the left suboccipital region and this had been followed by difficulty of articulation. On examination he had presented a complete leftsided peripheral hypoglossal paralysis from which he had recovered in about two months. This man was still under his observation after a lapse of two years and he had perfectly recovered except for slight neuralgia of the upper fifth. Here then was a case in which similar pathological conditions had occurred both at the sphenoidal fissure and at the anterior condylar foramen.
Some months ago a lady had been sent to him by Dr. Woodley Stocker, of Willesden Green, who after a severe attack of suboccipital pain complained of difficulty of articulation. She presented a peripheral hypoglossal palsy on the side on which the pain was. She had now completely recovered.
He submitted that the ocular palsies under consideration, peripheral facial paralysis and paralysis of other cranial nerves such as the hypoglossal in the two cases which he had mentioned were the result of identical pathological conditions.
He had been much interested in the remarks of a recent speaker with regard to ocular paralysis following spinal anaesthesia. He had been unaware of this condition until a few weeks ago. A man had presented himself at the hospital who had had his prostate removed under spinal ancesthesia, and when he (Dr. Collier) had seen him, he had presented complete bilateral palsy of the sixth nerve.
Mayou: Discussion on Ocular Palsies
Mr. M. S. MAYOU reported the following two cases of paresis of the upward and downward movements of the eyes: Case I.-G. C. (solicitor), miiale, aged 46. On October 20, 1920,while straining at stool, was seized with severe pain in the head and giddiness, and on getting up was hardly able to walk owing to diplopia and inability to look in downward direction. Seen by Mr. Mayou next day. Eyes when looking straight forward were in m edium position and pupils active to light. Upon effort being m ade to look in upward direction nom ovenient of eye or eyelids. On trying to look down, slight jerky movement but no real alteration in position of eye. The m ovement outward and inward unimpaired, and convergence present. Complained of diplopia on attempting to look down. Vision in each eye 6 . No optic neuritis. Knee-jerks present. Wassermann reaction negative. Put on iodide of potassiuimi and enjoined coinplete rest from work. When seen again, on Decemnber 10, condition very much improved. Obtained full imlovement in downward direction, but with some limitation in movement of eyes upwards and coarse nystagmus present on attemiipting it. Had now almost completely recovered.
Case II.-J. C., male, aged 42, labourer (formerly a soldier). Onl January 9, 1921, patient suddenly seized with intense vertigo and diplopia. No headache present.
Comiiplained only of somll e rheuliiatism and cramp. Eyes in central position when looking straight forward. Pupils very sluggish. Vision 6 in either eye. On requesting the patient to look upwards, eyesimiade attempt with extremlely jerkymliovement but gradually fell back to original central position. On looking down the sailme thing occurred except that the patient was better able to carry it into effect. Outward and inward movemnents of eyes perfectly full and could bemade freely. All power of convergence abolished. Patient denied venereal disease; Wassermann reaction negative. Kneejerks present. Seen by Dr. Kinnier Wilson, who could not find anly other change in nervous system. Puit on iodide of potassiuimi and had been gradually recovering. One nonth after being seen movenment of the eyes improved, but still soime diplopia on looking up and down in extreine excursioni of eyes.
Mr. Mayou said it had never been his fortune to come across similar cases before, but by a curious coincidence he had seen two cases in less than six months. In the literature on the subjecthe had been able to find about six cases, two reported in this country, one by Lang and one by Fitzgerald. The sudden onset of the lesion associated with straining suggested that it was due to hsemorrhage. The actual situation of the lesion had been variously stated to be in the optic thalamus, the corpora quadrigemina, the pons, and the subcortex. As far as he could discover none of these lesions had been verified by post-mortem examination. Could anyone enlighten him as to the situation and nature of the lesion ?
Mr. J. HERBERT FISHER said he would only refer to one remark of Dr. Wilfred Harris. He understood Dr. Harris to suggest that paralysis of the sixth nerve sometimes followed injection of the Gasserian ganglion with alcohol, and that the damage took place in the floor of the cavernous sinus. He (Mr. Fisher) would have thought that was a rather improbable situation for such an event. He was aware of one case in which the sixth nerve was paralysed, and in which the lesion was not there. The injection through the foramen ovale in this case was difficult, and it was not accomplished either at the first or at the second attempt. At the third effort the injection took place with some abruptness. It was followed by paralysis not only of the sixth nerve on the side concerned, but also by paralysis of the seventh on the same side, and by an affection of the auditory nerve. Facial paralysis, abducens paralysis, and total nerve deafness on the same side ensued. Recovery was -very slow; deafness persisted, the sixth and seventh nerves did not fully recover their function, and troublesome neuro-paralytic keratitis was a complication. He thought the sudden yielding of the injecting piston resulted in such a quantity of alcohol being introduced that it stripped up the dura mater, and involved the sixth nerve, not in but behind the cavernous sinus, seeing that the seventh and eighth nerves were implicated in the posterior fossa of the skull. He considered that when the *sixth nerve was involved, following alcohol injection of the Gasserian ganglion, the lesion was posterior to the cavernous sinus, especially as other important structures in the sinus showed no evidence of having been implicated.
With regard to exophthalmic goitre cases, he recently saw, in a man past middle age, a case of complete inability to elevate either eye above the horizontal position, accompanied by all the symptoms of exophthalmic goitre with the exception of swelling of the thyroid gland; besides the ophthalmic evidences he had a rapid pulse, tremor, and the general bearing of a patient with Graves' disease. He had been interested in what Mr. Foster Moore had said, viz., that when trying to deal with extreme exophthalmos in Graves' disease by extirpation of some of the orbital contents, he had found cedema and degeneration changes in the extra-ocular muscles.
The CHAIRMAN (Dr. JAMES TAYLOR) said the fact of the possibility of paralysis of ocular muscles of so-called rheumatic origin had always appeared exceedingly interesting, though he had been somewhat sceptical about it, because seventh nerve paralysis was known to be a very common occurrence as a result of so-termed rheumatic neuritis. For many years he had watched cases of ordinary seventh nerve paralysis, but had never seen sixth nerve paralysis associated with it. True, in several instances that complication had been noted, but he thought it must be very rare, and he considered the conditions which caused a polyneuritis of cranial nerves on one side must differ from those associated with the occurrence of ordinary Bell's palsy.
He was disappointed that a little more reference had not been made to cases of myasthenia gravis, because this was one of the diseases interesting alike to the neurologist and the ophthalmologist. He was much indebted to his association with the Royal London Ophthalmic Hospital for the cases of myasthenia gravis he had seen; 80 per cent. of the cases he had observed were those referred to him by his colleagues there. One most astonishing thing in connexion with the condition was its extraordinary variability in course. In some, the course was definitely and consistently downwards; in others the progress was very slow and variable; one day the patient might have complete command of ocular movements, the next day he might scarcely be able to carry out any combined ocular movements. At Queen Square he had had under his care a man, recently dead, whom he had been watching for ten years or more, in whom the variability of the symptoms had been very striking. In other cases, however, the course had been relentlessly downwards.
There was still another class of case-and he thought Dr. James Collier had an experience similar to his own-of which the following was ani example.
Before the war a man was referred to him at the Royal London Ophthalmic Hospital who had ocular palsies, double ptosis, &c., but with very little defect in the muscular movements of his limbs. He was admitted to Queen Square and treated in all sorts of ways, but the course was definitely downwards. First, he became unable to get about, then he could not feed himself because he was unable to lift his hands to his mouth, and he had to have soft foods because he could not chew. At this stage the man evinced an intense desire to return to his home in Hampshire. It was pointed out to him how dangerous the journey would be to him in his weak state, but his passion for his home became so strong that it was yielded to on the understanding that the hospital was relieved of responsibility if anything untoward happened on his journey. He went home, and the next Dr. Taylor heard of him was in a letter which the man wrote himself, saying he had almost completely recovered, but, although he could do his work as a carpenter, he did not feel equal to military service, and wished Dr. Taylor to certify that he had been suffering from myasthenia gravis. The man was still alive, and it was an undoubted case of the disease. Dr. Collier, he believed, had had under his care a female patient with a very similar history, who also insisted on going home, and turned up at the out-patient department a few months later apparently well.
Mr. N. BISHOP HARMAN said that in this discussion nothing would have given him greater pleasure than once again to attack Mendel's hypothesis of the relation of the facial and oculo-motor musculature and innervation, but since clinical cases coming within the range of these lesions were rare he was constrained to leave this part of the subject untouched; more especially so since he appeared to have had the last word on the subject, for so far as he could ascertain no one had as yet found reason and evidence to controvert the morphological facts presented to the Ophthalmological Society in 1903,1 which to his thinking were completely destructive of Mendel's hypothesis. Or it would have interested him at any rate to discuss the implications of curious phenomena sometimes associated with paralytic ptosis, such as the see-saw movement to which he had drawn attention in 19022; where, with the existence of ptosis of one side, the lifting of the drooped lid caused a drooping of the normal lid, so that as the paralysed lid was moved up or down the normal lid moved reversely down and up. This phenomenon he had observed in other cases of paralytic ptosis and in a minimal degree in some healthy subjects. But such phenomena were rare and their implications were physiological rather than clinical. Again, there were cases of congenital and sometimes hereditary defect of the oculo-motor muscles or innervation of the greatest interest,3 but they too were rare, and not strictly paralytic cases; they were congenital anomalies of development, and at no time had there been activity in the affected muscles. He would therefore confine his remarks to the clinical problems commonly presented to the ophthalmic surgeon in the regular run of practice.
When a systematic investigation was made into cases of acute ocular palsy one was impressed with the comparative poverty of the material available for analysis. Probably owing to the diagnostic interest of the cases they bulked largely in the memory and suggested an impression that they Sections of Neurology and Ophthalmology 15 were more frequent than they really were. He had examined the records of a group of private consecutive cases to the number of 5,000, yet amongst so many there were only twenty-seven cases of ocular palsy. So small a number did not furnish sufficient material upon which to found any generalization. In examining these cases a further difficulty was found, arising from the fact that a number of them were referred to the ophthalmic surgeon only for the purpose of his assisting the diagnosis, so that unless one was in somewhat close touch with the practitioner who had charge of the case it might not be possible to learn the later history of its progress.
(Mr. Harman then gave detailed notes of twenty-seven cases classified according to presumed primary cause.)
The cases fell into ten groups according to the known primary cause of the palsy. Injuries, syphilis, and muscular disease or degeneration accounted for twenty-one out of the twenty-seven. Males were affected in seventeen cases as against ten in females. The left eye suffered in sixteen cases as against the right ten times. In single muscle paresis of the recti muscles the superior was paralysed four times, the inferior not at all, the external eight, and internal three times; of the obliques a superior was paralysed three times, an inferior six times.
(1) Injury du4e to falls headed the list of cases with seven, or 24 per cent.; five were males. In five it was certain the injury played the primary part in the production of the paresis; in two there was a possibility that a " stroke " caused the faint or fall, and that the paresis might have been due to the effect of a cerebral lesion, but the balance of evidence supported the conclusion that the fall was accidental, and the subsequent paresis was traumatic. The diplopia was always persistent and unrelieved when complete, save in one case in which the vision of the eye was lost by steady progressive optic atrophy on the side of the injury. In another in which the paresis was partial the hyperphoria could be sufficiently corrected by a prism to give comfort.
(2) Expositre.-Two cases. These were a bone of contention between the neurologist and the ophthalmic surgeon. So far as he could judge by views expressed in earlier discussions of this nature (e.g., at the London meeting of the British Medical Association), neurologists did not agree that exposure to wet and cold could be directly and solely responsible for an ocular palsy, but believed that it was only an initial symptom of some serious nerve disorder. In both the two cases cited the association of chill with the paresis had been most definite, and it was noteworthy that there was no such association in any other of these cases. The peripheral nature of the lesion in Case 7 had been demonstrated by the appearance of the conjunctiva and local tenderness. Both. cases had recovered with remarkable speed, with no more treatment than blisters to the temple, fomentations, faradism. and massage.
(3) Syphilis.-All five cases were in males. Relief was speedily obtained by appropriate general treatment given intensively and for a considerable period. There had been no further symptoms in these cases.
(4) ligraine.-In these two cases the diagnosis had been difficult, and had been arrived at by a process of exclusion. The age of the patients, 60 and 63, was against the diagnosis, but the character of the attacks and absence of other symptoms suggested some such vascular disturbance as migraine as the likely cause.
(5) Vascular Disease.-The two cases, both in women, were of interest.
In one post-partum epilepsy with albuminuria, and in the other diabetes at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from were the assigned causes. In both the diseases were of long standing, and in both the paresis was recovered from speedily and without recurrence, although in both the primary causes continued, and in the diabetic case with serious threat of cataract.
(6) Senile Degeneration.-These three cases might have been added to the former group except that the age of the patients set them apart. In none of the cases had there been any indication of stroke or other serious cerebral disturbance, but probably each was due to some small haemorrhage. One only recovered from the diplopia and lived four years without further trouble.
(7) The remaining cases numbered six: (1) one of myasthenia gravis of seven years' duration, with ptosis and vertical diplopia; (2) one of encephalitis lethargica with relief of downward diplopia in nine months; (3) one of slowlygrowing brain tumour, during eight years there was a gradual increasing involvement of third and fifth nerves until death ensued; (4) three cases involving (a) left inferior rectus, (b) left external rectus, (c) left superior rectus.
In each of these no cause could be assigned for the paresis.
Omitting the six cases of injury the majority of the remaining cases supported the contention of the neurologist that paresis of an oculo-motor muscle was a sign of serious general disease, but there was no evidence in the cases cited that life was shortened thereby.
Treatment.-The ophthalmic surgeon was generally called in, first, to assist diagnosis, and secondly, to indicate some means of overcoming the discomfort and danger of the diplopia. He knew of no more satisfactory measure of attaining the latter than the wearing of spectacles with one lens of fine ground glass; with these glasses there was no diplopia, yet the lateral field of vision of the covered eye remained effective beyond the bounds of the lens, so that the risk of a blind side presented by the wearing of a shade was abolished, and incidentally the appearance of the patient was improved. Prisms were rarely of use. Of local measures of treatment, blisters, faradism, and massage were undoubtedly effective where the lesion was peripheral.
In conclusion he suggested that they needed some means of " ringing" these patients, just as the ornithologist " ringed " his captives before liberating them once again, so that the subsequent history of the birds might be traced. It was his practice to tell patients suffering from these palsies, when they were his own cases, that such incidents might be an indication of some latent trouble, so that although relief might be obtained from the immediate symptoms they should without fail endeavour to seek medical attention if at any time other symptoms should ensue. He also asked them as a particular favour to make certain that their docto; at that time would communicate his findings to him (Mr. Harman) and promised on his part that he would put his record at the practitioner's disposal. Such a caution could be given without unduly disturbing patients, and it was of value in securing continuity of record.
Mr. W. H. MCMULLEN and Mr. M. L. HINE commenting on the subject of " Chronic Progressive Ophthalmoplegia Externa," or " InfantileNuclear Atrophy," stated that, in their text-book on " Neurology of the Eyes," published in 1899, Wilbrand and Saenger had grouped as a clinical entity certain cases of external ophthalmoplegia which, in their opinion, had certain definite characteristics which separated them not only from the congenital cases of this affection but also from the cases definitely due to some toxic cause, or to syphilis, or associated with some manifestations of more widely-spread disease of the nervous system. The cases thus grouped, these authors stated, had the following characteristics:-(1) Onset was gradual, usually in infancy or early life, more rarely in later life.
(2) The ophthalmoplegia was bilateral and very slowly progressive.
(3) There were no other signs of disorder of the nervous system, and there was no affection of the general health.
(4) The disease might come to a standstill permanently, or for long periods, at any stage of its development, but generally ended in complete or nearly complete external ophthalmoplegia.
Mr. McMullen and Mr. Hine had been able to show two cases which seemed to tally with that description, while a third patient who had recently come under their observation unfortunately lived too far away in the country to be shown with the other two patients.
After a brief description of these cases they proposed to discuss their probable origin and the various views that were held as to their relationship with some other similar conditions, as it was by no means generally agreed that Wilbrand and Saenger were justified in regarding them as a separate (May, 1888) , there was also ptosis on right side, which almost abated in five weeks. In addition to the ptosis on left side, some weakness of the left internal rectus. No other muscles affected, pupil reactions normal. Soon after leaving hospital the patient had illness called " rheurnmatic fever"; after this the ptosis increased. Two years later again seen at St. Thomas's Hospital; incomplete ptosis noted on both sides, more marked on right than on left. Hardly a trace of convergence. Pupils normal; could read J 1. Almost complete bilateral external ophtbalmoplegia had therefore developed in three years from first onset of ptosis. No similar affection in any other member of family. No evidence of syphilis obtainable. Dr. Gordon Holmes unable to find any other signs of disease of nervous system. Ptosis now rather less marked than when first seen in 1911. Range of ocular movement slightly greater in right eye in upward direction, but otherwise the limits, as shown on a perimeter were about the same. These were now: Vertical, 16°right, 190 In addition to cases collected by Wilbrand and Saenger, they (Mr. McMullen and Mr. Hine) found that similar cases had been reported by Beaumont, Ayre, and Altland. Beaumont's cases, reported in 1900, were of considerable interest, and were characterized by being (1) familial; (2) never congenital;
(3) slowly progressive; (4) never fatal. In thirty-eight of the forty-eight cases they had found recorded the age of onset was given. In twenty cases it was before the age of 20, in twelve between 21 and 30, and in six only was it over 30.
The question arose as to whether this class of case was to be considered in a separate group. There were cases of congenital ocular palsy, presenting a similar clinical picture, in which there was evidence that nuclear defects were the cause. Moebius had grouped together, under the name of "Infantile Nuclear Atrophy," some cases of ophthalmoplegia externa developing in childhood with a number of others of congenital origin. Several congenital cases had been described during the last few years to which a nuclear origin had been attributed, though actual pathological evidence was very scanty.
Siemerling and Heubner had both demonstrated nuclear changes, an aplasia," in the similar condition of congenital ptosis.
In his text.book, Gowers did not very definitely dissociate chronic progressive ophthalmoplegia " from other forms of ophthalmoplegia caused by syphilis, &c. He did say however that "in some cases, and in younger subjects, the degenerations seem to be due to deficient vital endurance of the structures concerned, varying in degree so as to be manifested at birth or not till later life."
Oppenheim had pointed out that there was a closely allied rare condition, which was known as "The Infantile form of Progressive Bulbar Paralysis," which was characterized by its hereditary and familial tendencies, and had been found to occur in brothers and sisters whose parents were closely related. In this disease the nuclei of the various cranial nerves were progressively affected, first those of the ocular muscles, and later those of the pharynx and larynx. He did not think there was any very hard and fast line between this affection and the class of case they had been considering. All might be due to an " abiotrophy," or "lack of inherent vitality " of the specialized cells of the cranial nerve nuclei involved, the time of onset depending on the degree of vitality with which these cells had been originally endowed.
Though Siemerling had stated that the condition under consideration might be entirely localized, there appeared to have been no pathological examination in any uncomplicated case of this affection. This however was hardly surprising when one considered its rarity and necessarily non-fatal course. Oppenheim stated, and clinical experience showed, that in the majority of cases of chronic ophthalmoplegia, this was only a precursor or local symptom of a complicated disease of the nervous system. But, in view of the cases to which they had again called attention that evening, it was important, from the point of view of prognosis, in the interest of the patient and his or her relatives, to realize that, in quite a number of these comparatively rare cases, there might be no threat to life and no development of further serious organic disease. To lay stress on this fact, even though there might be no good pathological ground for separating them from some conditions in which the degenerative changes in the nervous system were wider spread, it might be useful to group these cases separately, including some at any rate of the congenital cases, in the same way as Moebius had done.
Mr. LESLIE PATON (in reply) said he had very little to add, as the discussion had mostly veered'away from the opening papers. And it was only right it should do so, because the subject was so enormous that the openers could not be expected to cover the whole field. Quite a number of ocular palsies which he had hoped other speakers would deal with had not been mentioned. There was, for instance, the very important group, namely, ophthalmoplegia and migraine, the paper on which, by Holmes Spicer and Ormerod, was one of the earliest in this country.
He was a little surprised at Dr. Harris's explanation of the sixth nerve damage from alcohol injections. He (Mr. Paton) had seen one or two of these cases, but he did not locate the damage where Dr. Harris did. He thought they were allied to another type of case-to which also no reference had been made-an example of which he was asked to see on Tuesday last. It was that of a woman who had sixth nerve palsy in association with mastoid disease, the so-called Gradinego's syndrome, an affection of the sixth nerve as it passed over the tip of the petrous bone. That was, he thought, the point attacked when the alcohol went beyond its due region.
Another very interesting class not referred to in the discussion was that of ocular palsies associated with herpes ophthalmicus. With regard to myasthenia gravis, he did not know what was the modern pathology of this, but he understood it started in the nerve endings in the muscles, and progressed upwards from there. It was therefore with some hesitation that he had grouped it among the bulbar palsies and progressive muscular atrophies.
The cases referred to in Mr. McMullen's and Mr. Hine's contribution formed a very definite group, the isolated palsies occurring in people of early adult age. He had referred to them in his paper. In a certain number of cases, they formed a definite familial affection, uncomplicated by any other sign of nerve disease. In the interesting series of cases by Beaumont, one lived to 90, and his death then was due to old age. Mr. Lawford's case lived to the age of 84 without any other symptom of disease. In many respects the disease was very similar to Leber's familial atrophy. Like the analogous congenital ophthalmoplegias they could be classified into three groups:
(a) without complications in the nervous system; (b) with complications in the nervous system; and (c) a familial type.
